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but while the cent.er 
over the Great Lakes, 
stron winds followed. 

tain Region and t-he Great Plains on the 3d, 4trh, and 5th 
acted in much the surne miwner as i t  approached the 
Lake Region, except that i t  took a more northerly course, 
and the storm warnings that were ordered were not, 
justified. 

Another s t o h  which had been causing severe condi- 
tions throughout the West on t,he 11th and 18th, including 
heavy snow, adually lost its energy in approachilia t,hc 
Great Lakes Segioii. Nort.lieast storni wmiings, Row- 
ever, that were ordered on t,he morning of the 19th for 
the southern half of Lake Michigan were justified at. 
Chicago with an onshore v&id of 37 miles. 

Smd-craft warnin s were ordered on the morning of 

Erie, and Ontario, as a disturbance crossed the Great 
Lakes with its center far t.o the north, and verifying 
velocities were registered at a few stations. The st.rong 
winds, however, were accompmied by fair weatslier so 
that conditions were not in the least critical. 

A storm which appeared in the northern Rocky 
Mountain region on the nioht of the 17th lost some of it.s 
energy as it approached &e western Lake Region, but, 
nevertheless, warnings ordered for Lakes Superior, 
Michigan, and Huron were verified at  a few stations. 

Whde, as I stated before, near1 all of the storms lost 

were two exceptions in the last decade of the niont.11, onc 
on the 23d and one on the 30th. The first. of these two 
storms had no indicatrion of increasing severity. Snidl- 
craft warnings were ordered on tlie morning of tlie 33d 
for all lakes except extreme western Superior, ancl these 
were changed to storm warnings st 1 p. in., verifj-ing 
velocities being registered a t  a large majority of stnt’ions. 

of the 28t.h an extensive barometric 
depression covere% the Canadian Northwest., and on tlic 
29th the head of this storm hn.d reached the Lake Su erior 

over the Great Basin. The latter rapidly becnme tlie 
main disturbance and moved in a northeasterly direction 
its center passing over Lake Superior on the night of the 
30th. Warnings were ordered on the 30th for all lakes 
except eastern Lake Superior, and at night they were 
lowered on the western portion of that lake becituse of 
the omission of an important word from the Duluth 
signals which indicated that the storm was ra idly losing 
force. As an unavoidable consequence of tEis and the 
fact that ni ht  reports are not received at Chicago from 

nearest to%uluth and in close prosimitg to the storm 
center, t,he warnings on Superior were not handled in the 
manner the situation demanded. This is a marked 
example of the necessity of abcurate re orts for use in 
forecasting. Moreover, generally spealin from the 
standpoint of the forecaster, the work of Fandling the 
storm warnings on the Great Lakes during the whole 
month was most difficult because of the erratic action and 
movement of the various disturbances. 

No general cold-wave warnings were issued during the 
month, and frost warnings for only a limited area in the 
extreme southeastern portion of the region, tlie latter 
terminatin about the 15th, as there were no crops there 

Stock warnings were issued for the Dakotas on tahe 
18th and on the morning of the 30th because of the 
threatening and severe conditions anticipated in con- 

covered t 1 e Rocky Moun- 

the 17th for eastern 8, ake Michigan a.nd Lakes Huron, 

their intensity as they rea.died t. K e Great Lakes, there 

On the mornin 

region, but a secondary disturbance was then dew F oping 

either Hou !i ton, Mich., or Wausau, Wis., the two stations 

after that 8 ate susceptible to injury. 

nection with the movement of the storms which passed 
northeastward toward Lake Superior. 

Special advices for a week in advance have been sent 
from the beginning of the month to the Wenatchee 
Vnlley Traffic Association, Wenatchee, Wash., in connec- 
tion with the shipment of fruit across the frontier States 
of t,he Northwest, 2nd it  has shown in various communi- 
cntions high appreciation of the service rendered. 

The Chicago Weather Bureau office is making a special 
eiTort to .get in even closer touch with the advertisin 
interests in order to better guide these as to the time o 
publishing and t,he charscter of the ads. Many of the 
wdvertising managers of lar e establishments are in daily 

reciation has been shown of the service. The followin f etter receired from t.he H. Paulman & Co. under date o 
Pu’oveniber 23, which handles Pierce-Arrow motor cars 
and truclrs, refers to an instance of such special service: 

“We wish to thank p” very much for the kind cooperation your 
clepartnimt showed us ast Saturday in advising UB when you expected 
the first freeze. 

‘ I  I do not know that we ever got 80 much con~ideration from a public 
department as we did from poll, and, while I ho it will not be necee- 
m y  t C J  bytlier you again in tlie future, it w o u l E t  leaet be a plerrsure 
to do BO. 

9 
touch by telephone with t 7 le forecaster, and much ap- 

9 

-H. J .  POX. 
K E W  ORLE.4h:S FORECAST DISTRICT. 

The weather was eaceptionally mild for the season, 
and frost warnings were continued longer than usual 
for the iiort.hern portion of the district. Colder weather 
cluring the last decade made frost warnings necessary 
in the interior of the southern portion, and wamngs 
were issued accordingly. The frost warnings were 
rerified escept in a few instances characterized by 
peisistent cloudiness. 

On t,he 11th. with moderately low pressure over 
western T e n s  and high pressure over the northern and 
middle Roclij- Mountain States, cold-wave warnings were 
issued at night for the Tesas Panhandle and western 
Oklahoma. The warnings were extended the next mom- 
ing over Oklahoma, northwestern Arkansas, and the 
nort.hwestern and n0rt.h-central portions of east Texas, 
a hard freeze being predicted for the nort,hern portion of 
west’ Texas; and the warnings were given to stockmen. 
The cold ware occurred over part of the northwestern 
portion of the district, but was prevented from exten 
farther by t,he northward movement of the LOW, a troug 
of low pressure being maintained over the central portion 
of the country for two days, while the western HIOH 
became less intense and ressure increased over the 

or required. 
Northwest, storm warnings were displayed on the 

Texas coast because of conditions shown on the 8 p. m. 
map of the 13tjh, but were only artially verified, as the 
area of high ressure diminishe R greatly in intensity as 

Sniall-craf t warnings were displayed on the middle 
coast of Texas on the 22d and locally by the official 
in char e at Corpus Christi, Tex ..., on the 4th, 21st, and 
30th. %hew warnings were ustfied. 

a.nd Oklahoma were issued on the 4th and 30th.- 
R. A. Dy7i~. 

9 
Great Lakes. No other co P d-wave warnings were issued 

it moved sout Y ward. 

Fire-weat.her warnings for I orested areas in Arkansas 

of the 3d to northern New Mexico, whence it advance 2 

DENVER FORECAST DISTRZCT. 

d LOW which began to develop on the southern Rocky 
Mount.ain Plateau on the 1st had moved by t,he evenin 
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northeastward with increasing intensity to Minnesota. 
This disturbance was attended by snow or rain in all 

ortions of the district, although the precipitation was 
&ht in southern New Mexico and southern Arizona 
and was followed by a cold wave in central Arizona, 
northeastern New Mexico, and southeastern Colorado. 

On the morning of the 4th, when the storm was central 
over southeastern Colorado, violent local storms occurred 
in the eastern portion of the State. A tornado that 
a pears to have originated 5 or 6 miles south of Sugar 
Zty ,  in Otero Count>-, moved northward and northeast- 
ward through Lincoln, Washington, Yuma, and Phillips 
Counties, disappearing about 5 miles northeast of Amherst. 
Three persons were reported to have been killed out- 
r b h t  and 10 injured, 2 so seriously that they died the 
fo%owiing day. The total property loss was in excess 
of $130,000. 

Warning of a inoderate cold wave was issued on the 
morning of the 4th for south-central and extreme east- 
ern Colorado and southern and extreme eastern New 
Mexico. On account of the slow northeastward move- 
ment of the storm, the veri€j-ing limit was not reached 
in the portions of Colorado mentioned until the morning 
of the 6th. The fall in teniperature in 2-4 hours amounted 
to more than 20' in most of emtern New Mesico, but 

extended from the 
the northwestern portion of the Lake region, with sepa- 
rate centers over eastern New Mexico and southern 
Minnesota, while a HIGH of considerable intensity devel- 
oped over Montana. Snow or rain occurred in Utah, 
northern Arizona, and Colorado between the 9th and 12th, 
with heavy snow in north-central Colorado on the 11 th. 

On the morning of the l l t h  warning of a moderate cold 
wave was issued for southeastern and extren6e eastern 
New Mexico, and on the evenin of that date the same 

warning was fully verified in northwestern New Mexico 
and southeastern Colorado. W%le a fall of 1 8 O  occurred 
in extreme southeastern New Mexico during the 24hours 
endin at 8 p. m. of the 12th, the limit re uired for a 

morning, when the coldest weather of the season occurr8 
on the southeastern slope, the tem erature falling to 2' at 

Light rain in southern New Mexico on the 16th and 
light snow in northern New Mexico and Colorado on the 
16th and 17th attended a moderate LOW which moved 
from northern Arizona to eastern Colorado on those dates. 
Rain again occurred in southern New Mexico on the 

21st, 32d, and 23d, and snow fell in northern New Mexico 
and southern nnd western Colorado from the 21st to the 
24th, due to a most unmual storm which appeared over 
southwestern Arizona on the 19th and continued over 
that State and southern California until the 34th. witshout 
advancing eastward, a HIQH in the meantime covering the 
sections to the northward and eastward. 

The last storm of the month was a secondary disturb- 
ance which be an to develop over Nevada on the 27th and 

the 29th, after which it moved rapidly northeastward, its 
center having advanced to northwestern Nebraska on the 

warning was distributed for sout a eastern Colorado. The 

% comp B ete verdication was not reached until t I e followin 

Denver, 6' at  Pueblo, and 18' at Fc oswell. 

remained near T y stationary, increasing in intensity until 

morning of the 30th. From the 28th to the 30th pre- 
cipitation occurred in about all portions of the Denver 
district . 

On the morning of the 29th live stock warnings were 
issued for western Colorado, extreme northwestern New 
Mexico, northeastern Arizona, and southeastern Utah, on 
account of the heavy snow and colder weather indicated 
for those sections. Hear snow occurred over all of the 

northwestern Colorado, with lower though not severely 
cold tempera tures. 

Warning of a moderate cold wave was issued on the 
nionling of the 30th for emtern Colorado and south- 
western Utah. The wainin was fullp verified in most 

western Utah, where a ra id increase in pressure was not 

No warning p a s  issued in advance of the cold wave 
which occurred 111 central Arizona on the 4th. Moderate 
cold waves without. warning also occurred in north- 
central Colorado on the l l t h  and 19th. 

Freezing temperature was forecast on the morning. of 
the 4th for south-centra.1 and southeast Arizona, wlth 
killing frost in the estreme southwest portion. On the 
following nicrning the minimum temperatures at Phoenix 
nnd Yuma were 34' m d  38", respectively, with kjlling 
frost at the former station. Frost warnings were also 
issued for south-central ,md southeast Arizona on the 
6th, loth, E th ,  lSth, 19th, 24th, 35th, 26t.h, and 27th; 
for southern Arizona on the 5th, l l th ,  13th, 14th, 16th, 
17th. 21st, 324 and 30th, and for south-centrd Arizona 
on the 20th and 33d. These warnings were generally 
verified by the occurrence of frost or frost temperatures, 
except those of the 27th and 30th. 

Heavy to killing frost, without w a b g ,  occurred in 
southwestern Arizona on the 4th, and li ht frost in south- 

area specified on the 39t i and 30th, except in extreme 

of esstern Colorado, but fai f ed of verification in south- 

attended 1 q 7  t.he usual fnl P in temperature. 

central Arizona on the Sth.-J. M. S f errier. 
SAN FRANCISCO FORECAST DISTRICT. 

-4 large storm apwared over 81aska on the 1st and 
moved slowly sout h enstward, with its center several 
hundred miles at  sea, and paralleling the coast until the 
Sth, when it curved eastward and passed inland over 
northern California. It ave rain or snow over the 

from the North Pacific moved inland through British 
Columbia and caused rain or snow over the North Pacific 
States on the 16th and 17th. A third storm moved in- 
land throu h British Columbia giving rain or snow in 

secondary from this storm formed oyer the southern 
Plateau and gave rain in southern California and snow 
in Nevada on the 39th and 30th. 

Storm wanzings were ordered as follows: At North 
Pncific stations on the 3d, 5th, 6th, 15th, 17th. 18th, 21st, 
m d  25th: on the northern California coast on the 6th, and 
on the southern California coast. on the 9th. Advisory 
warnings were sent to North Pacific stations on the 20th. 
These warnings were generally verified and are believed 
to have been justified in all cases.-G. A. WWaon. 

entire district from the 6 t% to the 10th. Another storm 

the north 5? acific States on the 27th and 28th. A 

RIVERS AND FLOODS. 
By H. 0. FRANKENFIELD, ?ifet,eorologist. 

A further deficiency in rainfall during the month of 
November over the eastern portion of the country 
accented an already serious drought situation. Stream 
flow decreased materinlly, and in many communities 


